Structure analysis of the protein transduction domain of human Period1 and its mutant analogs.
Human Period1 (hPer1) has been proved to be able to translocate into cells in a protein transduction manner. The segment of amino acids 830-845 of hPer1 is its protein transduction domain (PTD). In order to explore the membrane penetrating mechanism of hPer1-PTD and the physico-chemical properties necessary in the process, Ala scanning mutation method was used to investigate the variation in the peptide internalization. To further investigate the related physico-chemical requirements, the three dimensional structures of hPer1-PTD and its mutant analogs were simulated by Rosetta method. The electrostatic potentials and energies of these structures were calculated using the Delphi algorithm to solve Poisson-Boltzman equation. The hydrophobicity was assessed by the percentage of the nonpolar area in SAS (solvent accessible surface (SAS)). It has been proved that the Arg836 was the key residue for peptide internalization. When this Arg mutated into Ala, the peptide could not cross the membrane. The large enough area with positive charge was the decisive factor for hPer1-PTD. The alpha-helical structure seemed to play an assistant role so as to enable the positive charge connected in spatial arrangement.